Cyclooxygenase inhibition reveals synergistic action of vasoconstrictors on mesangial cell growth.
Since endogenous vasoconstrictors promote mesangial cell growth and increase the biosynthesis of antiproliferative prostaglandins, the effects of cyclooxygenase inhibition on mesangial cell proliferation should be strongly dependent on the prevailing levels of neuroendocrine vasoconstrictors. We compared the effects of indomethacin (10(-6) M), a cyclooxygenase inhibitor, on [3H]thymidine incorporation by cultured rat mesangial cells in the presence of various combinations of angiotensin II (10(-10) M), [Arg8]vasopressin (10(-11) M), (-)-norepinephrine (10(-8) M) and endothelin-1 (10(-11) M). Indomethacin did not enhance [3H]thymidine incorporation in cells treated with each individual vasoconstrictor, or in cells treated with two-way combinations with the exception of modestly increased [3H]thymidine incorporation in cells treated with angiotensin II + (-)-norepinephrine or [Arg8]vasopressin + (-)-norepinephrine. In contrast, in cells treated with any three-way or the four-way combination, indomethacin markedly increased [3H]thymidine incorporation. Importantly, a highly significant interaction (P<0.0001) was observed for thymidine incorporation between the number of vasoconstrictors present and indomethacin treatment, thus demonstrating that cyclooxygenase inhibition reveals a synergistic action of vasoconstrictors on the DNA synthesis in mesangial cells.